Introduction

36
A central and seemingly straightforward task in seismology is the precise estimation of 37 earthquake size. This forms a pre-requisite to characterize and compare events and to study 38 their relative frequency of occurrence. Unfortunately, estimating the size of an earthquake is 39 non-trivial. Numerous magnitude scales have been developed and are used in various 40 implementations to produce earthquake catalogs (i.e. local-, moment-, energy-, duration-, 41 body-, or surface wave magnitudes), and each of these magnitude types describes different 42 characteristics of an event. The oldest and most well-known instrumental magnitude scale is 43 the Richter magnitude, or local magnitude, M L (Richter, 1935) . It is determined from the where N is the number of events equal to or greater than magnitude M, a (activity rate) and b
73
(size distribution) are constants and M max is the maximum considered magnitude. This 74 relationship is commonly used to characterize fault zones and to derive the expected 75 recurrence rates of rare large events by extrapolating from the observed activity rate (a-value) 76 and size distribution (b-value) of abundant small to moderate seismicity (Aki, 1987 
Local magnitude M L
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The main motivation to introduce local magnitude has been to provide a simple quantitative 177 measure of the relative size distribution of earthquakes (Richter, 1935 
Duration and moment magnitude (M d vs. M)
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We now compare our moment magnitudes estimates obtained from spectral analysis and the The lower inset in Figure 3 shows the normalized velocity spectra resulting from the spectral proposal that surface attenuation imposes a minimum limit to the observed pulse duration, or 
